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Preface

Field manual (FM) 3-09.70 (6-70) is focused on Paladin-unique battalion, battery,
platoon and section operations. It sets forth the doctrine pertaining to
organization, equipment, command and control (C2), operations, and tactics,
techniques, and procedures (TTP) for Paladin units. It establishes the duties and
responsibilities of key Paladin battery personnel for field operations. FM 3-09.70
is written for the Paladin battery and platoon, as well as for the battalion
commander and staff.

It is designed to be used in conjunction with the appropriate FM 6-series, FM 71-
3, equipment technical manuals (TMs), Army training and evaluation program
(ARTEP) mission training plans (MTPs), and soldiers' manuals.

This FM supplements doctrine and TTP outlined in FM 6-50, TTP for the Field
Artillery Cannon Battery and FM 6-20-1, TTP for the Field Artillery Battalion. As
applicable, those TTPs for Paladin operations which do not differ significantly
from those described in FM 6-50 or FM 6-20-1 are not repeated in this manual.

FM 3-09.70 ties the doctrinal approach with the training strategies outlined in
the associated ARTEP 6-037-30-MTP, Mission Training Plan for the Consolidated
Cannon Battery, M102, M119, M198, M109A5, M109A6. Refer to ARTEP 6-037-
30-MTP for specific time standards regarding Paladin operations and fire
missions.

The proponent of this publication is Commandant, United States Army Field
Artillery School (USAFAS). Send comments and recommendations directly to:

Commandant

USAFAS

ATTN: Warfighting Integration and Development Directorate (ATSF-D)
Fort Sill, OK 73503-5600.

Unless this publication states otherwise, masculine nouns and pronouns do not
refer exclusively to men.




Chapter 1
Mission, Organization, and System Description

This chapter provides an overview of the M109A6 howitzer (Paladin)
battalion mission, organization, and description of key system
components. The Paladin battalion exhibits the agility, initiative, and
flexibility to provide timely and accurate fires in support of maneuver
forces. The organization of the battalion and the tactics employed
reinforce the principles of war and the tenants of Army operations as set
forth in FM 100-5, Operations. Compared to earlier M109 series
howitzers, the Paladin howitzer operates over more widely dispersed
areas, processes on board technical firing data, and demonstrates the
ability to shoot and scoot without relying on aiming circles and wire lines.

MISSION

BASIC TASKS

1-1. The Paladin battalion strikes throughout the depth of enemy formations
to suppress, neutralize, and destroy ground forces, direct fire weapons,
indirect fires systems, and air defense systems. The battalion is organized
and equipped to perform any of the four standard tactical missions (direct
support (DS), general support (GS), general support reinforcing (GSR), and
reinforcing (R)) or any nonstandard missions as described in FM 6-20-1,
Chapter 1.

1-2. The Paladin battalion performs tasks under the Army universal task list
(AUTL) for the tactical level of war as defined for field artillery battalions in
FM 6-20-1. The six major task areas for the tactical level AUTL are:

» Deploy/conduct maneuver.

» Develop intelligence.

« Employ fires.

» Perform combat service support (CSS) and sustainment.
» Exercise C2.

» Protect the force.

ORGANIZATION

1-3. The Paladin battalion is organized with a headquarters and
headquarters battery (HHB), three firing batteries each with six howitzer
sections (3 X 6), and a service battery (Figure 1-1). The HHB and service
battery provide command, control, administrative, and service support for
organic and attached elements. See FM 6-20-1 for further details on HHB
and service battery configurations and functions.

1-1
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-}

HHB SERVICE

Figure 1-1. Paladin Battalion Organization

1-4. The Paladin firing battery (Figure 1-2) consists of a battery headquarters
and two firing platoons. Each firing platoon consists of a platoon
headquarters section, a platoon operations center (POC) comprised of fire
direction center (FDC) section personnel, three firing sections, and an
ammunition section.

o)

{ 1 ] 000
BATTERY FIRING
HQ PLATOON
| I
I I | I
SUPPLY { 1 ] ( 1] ( 1 ]

| PLATOON | | | PALADIN | |
HQ FDC/POC SECTION AMMO

HQ
FDC
POC

AMMO ammunition

headquarters

firedirection center

platoon oper ations center

1-2

Figure 1-2. Paladin Firing Battery Organization
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FORCE XXI ORGANIZATION

1-5. Paladin battalions organized under the Force XXI series table of
organization and equipment transition to a four battery per battalion
configuration. The battalion consists of a headquarters, headquarters and
service (HHS) battery and three firing batteries (Figure 1-3).

1-6. The Force XXI Paladin firing battery consists of a battery headquarters,
two firing platoons (each with three firing sections) and a support platoon
(Figure 1-4). In the Force XXI battery, a battery operations center (BOC) with
FDC takes the place of the two POC elements. The support platoon is
comprised of a platoon headquarters, two ammunition sections, a supply
section, maintenance section and a food service section. Elements of the
support platoon may be consolidated at the battalion level under the HHS, or
remain decentralized at battery level.

1-7. The Force XXI Paladin organizational structure is currently undergoing
testing. Emerging TTP for Force XXI Paladin organizations may be found in
Experimental Forces Special Text 6-70, Tactics, Techniques, and Procedures
for Paladin Operations in the Army XXI Division.

Ce)

Figure 1-3. Force XXI Paladin Battalion Organization

1-3
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Figure 1-4. Force XXI Paladin Firing Battery Organization

SYSTEM DESCRIPTION
OVERVIEW

1-4

1-8. The combination of M109A6 system capabilities and tactics results in
more responsive and sustained fires for the maneuver commander compared
to earlier M109 series howitzers. The most significant operational differences
between the M109A6 and prior M109 series howitzers are the Paladin's
ability to operate over a widely dispersed area and to move and emplace
using the Paladin technology. Technology advances allow the Paladin to move
and position within an assigned area, process technical firing data with the
automatic fire control system (AFCS) and single-channel ground and airborne
radio system (SINCGARS), and fire a mission without relying on surveyed
firing points, aiming circles and wire lines. Howitzers can occupy in more
widely varying terrain positions and can repeatedly displace, move, and
quickly emplace with faster "ready to fire" times.

1-9. Paladin system responsiveness is enhanced through:
* On-board position navigation.
» On-board technical fire direction.
» Radio communications.
e Freedom from wire.

1-10. Paladin survivability is enhanced through:
 Built-in hardening.
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 Dispersion techniques.
» 300-500 meter survivability moves.

1-11. Chapter 3 provides more in depth discussion on Paladin tactical
operations. The following paragraphs highlight Paladin system features.

M109A6 PALADIN HOWITZER FEATURES

1-12. The M109A6 Paladin howitzer is the latest product improvement to the
original M109 155-millimeter self-propelled (SP) howitzer. The Paladin
features improvements in the areas of survivability; reliability, availability,
and maintainability (RAM); responsiveness; and terminal effects. Features
include an on-board ballistic computer, secure communications, enhanced
position and navigation system, an integrated muzzle velocity system (MVS),
new turret, improved cannon and mount, improved ballistic and nuclear,
chemical, and biological protection, automotive improvements, built-in test
equipment (BITE), and driver's night vision capability (Figure 1-5).

Automatic Fire Control System (AFCS) Digital and Voice Radios
- Ballistic Computations
- Gun Drive Servos Microclimate

Muzzle Velocity
System (MVS)

- On-Board Navigation System Conditioning

System

Cannon Assembly

- 30 Kilometer Range

- Advanced Bore
Evacuator

- Improved Recoil

atellite Navigation

?li Increased

H "
Ammunition

Capacity

Automatic/Remote
Travel Lock

New Turret

Kevlar and Steel Lining | ds .
mproved Suspension;

No Need for Spades
During Normal Firing

Upgraded Power Plant

Figure 1-5. Paladin Howitzer Features

1-13. The M109A6 is an armored full-tracked howitzer capable of carrying 37
complete conventional rounds and two Copperhead rounds. A crew of four
personnel operates the howitzer. The Paladin's 155 millimeter M284 cannon
assembly, fitted with the M182A1 mount, has a maximum range of 30
kilometers (km) when firing a rocket assisted projectile (RAP) using the

1-5
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M203 series charge (24 km when firing an unassisted projectile). The
howitzer has a maximum rate of fire of four rounds per minute for three
minutes and a sustained rate of fire of one round per minute. The M109A6
travels at speeds up to 38 miles per hour, has a maximum cruising range of
186 miles, and a fuel capacity of 133 gallons. The Paladin weighs
approximately 32 tons combat loaded.

1-14. Survivability improvements include:

e Hull and turret structure with composite spall suppression liners and
supplemental armor.

« Remote travel lock allows crew to emplace or displace without
dismounting from the howitzer.

» Relocated projectiles.
» Segregated hydraulic components.

» Microclimate conditioning system provides filtered and conditioned air to
crew's protective masks and vests.

« A fixed carbon dioxide fire suppression system for the engine
compartment and portable units for the crew and driver's compartments.

1-15. RAM improvements include:
» Engine cooling package.
» Sealed starter and protective circuitry.
* New alternator.
» Final drive quick disconnects.
» Upgraded suspension, hydraulic, and electrical systems.

» Added the prognostic/diagnostic interface unit (PDIU), a maintenance
diagnostic and limited prognostic testing unit.

1-16. Armament improvements to the cannon include:
» Redesigned interior profile of the gun tube assembly.
» Improved breech and recoil system designed to enhance component life.
» Strengthened muzzle break.
* An advanced bore evacuator.

Automatic Fire Control System (AFCS)

1-6

1-17. The AFCS provides position location and directional reference, a
ballistic computer for on-board technical fire direction, a muzzle velocity (MV)
measuring system, and gun-drive servos, which automatically orient the tube
for deflection and quadrant. The AFCS enhancements improve
responsiveness and survivability by permitting frequent movement through
semi-autonomous operations. Additionally, the AFCS has an embedded
training feature, which allows the crew to practice mission scenarios.

1-18. The major components that make up the AFCS include:
* AFCS computer unit (ACU) (includes ballistic computation, weapons
control, and communications processing circuit cards).
 Display unit (DU).
» Hydraulic components (manifolds, servo valves, solenoid valve, and pilot
check valves).
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» System interconnect cabling (military standard 1553 data bus).
» Power conditioner unit (PCU).

* Navigation system with modular azimuth positioning system (MAPS)
components.

1-19. The MAPS is made up of modular components combined in different
configurations to provide survey and orientation information needs of a
particular system. In the Paladin application, major components of MAPS
consist of the dynamic reference unit-hybrid (DRU-H), vehicle motion sensor
(VMS), and the global positioning system (GPS)/precision lightweight GPS
receiver (PLGR).

1-20. The DRU-H is mounted on the right trunnion of the Paladin armament
system. Operating in conjunction with PLGR, the DRU-H contains all
necessary sensor electronics, processing, and input-output circuitry to
perform survey and orientation functions and interface with other MAPS
components. The DRU-H performs the following functions:

» Provides vehicle position from a known starting point in terms of
universal transverse mercator coordinates of easting, northing, and
altitude.

» Provides vehicle orientation in terms of azimuth from grid north.
» Compensates for weapon pitch and cant.
» Supplies angular velocity rates.

» Provides weapon elevation, grid azimuth, azimuth rate, elevation rate,
travel local grid azimuth reference, and travel local elevation reference.

1-21. The VMS is a mechanical drive that converts vehicle odometer outputs
to electrical signals as a measure of weapon displacement. The VMS, located
in the engine compartment, is driven directly from the transmission output
drive for the odometer cable. The VMS supplies the electronic information to
the VMS modem.

1-22. Note: The M117/M117A2 panoramic telescope (pantel), M145/M145A1
telescope mount, and the M1A1 collimator remain on board the howitzer as
backup optical fire control instrumentation.

M992A2 FIELD ARTILLERY AMMUNITION SUPPORT VEHICLE (FAASV) FEATURES

1-23. The M992A2 FAASV accompanies the M109A6 and completes the
howitzer section. The FAASV has a crew of five. The M992A2 is a full-
tracked, aluminum armored ammunition resupply vehicle with a hydraulic
powered conveyor for single-round transfer of ammunition. The M992A2 is
comparable to the M109A6 in terms of speed, mobility, and survivability. In
addition to ammunition handling equipment, the FAASV features projectile
rack assemblies and storage compartments with the capacity to hold 90
complete conventional rounds and 3 copperhead rounds; a diesel powered
auxiliary power unit used to drive the hydraulic system and recharge vehicle
batteries; and an automatic fire extinguisher system (AFES).

1-7
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THE PLATOON OPERATIONS CENTER (POC)

1-8

1-24. The POC provides battle command for the Paladin platoon. The POC is
contained in an M577/M1068 command post vehicle configured to support
M109A6 Paladin operations. The lightweight computer unit (LCU) with
battery computer system (BCS) software is the primary digital interface
between the advanced field artillery tactical data system (AFATDS)/initial
fire support automation system (IFSAS) and the howitzers.



Chapter 2

Duties of Key Personnel

The duties and responsibilities of key personnel assigned to the Paladin
firing battery are discussed in this chapter. These duties and
responsibilities are in addition to those listed in FM 6-50, Chapter 1. The
duties and responsibilities of the battalion commander and his staff have
not changed significantly as covered in FM 6-20-1.

BATTERY COMMANDER

GENERAL DUTIES

2-1. The battery commander (BC) commands and controls the Paladin battery
and directs its employment in accordance with assigned missions. He is
responsible for battery training, combat readiness, morale, welfare, and all
aspects of operations. He establishes standards for the battery and ensures
that those standards are achieved and sustained. As the senior battery
trainer he is responsible for the professional development of the platoon
leaders and fire direction officers.

SPECIFIC DUTIES

Plans and conducts reconnaissance of the unit headquarters position and
selects a series of position areas (PAs) for each platoon.

Ensures proper terrain coordination with higher headquarters, maneuver
elements, and adjacent units to facilitate timely position occupations by
battery vehicles and personnel.

Supervises platoon leaders' operations. To the maximum extent possible,
maintains a presence in the PA and in the POCs teaching, supervising,
and ensuring adherence to standards.

Coordinates with the battalion S3 and reconnaissance and survey officer
for survey requirements to include navigation update points.

Obtains survivability move criteria from the battalion operations section
and provides to platoon leaders. These criteria are based primarily on the
anticipated level of threat and the terrain available in accordance with
(IAW) the factors of mission, enemy, terrain and weather, troops, time
available, and civil considerations (METT-TC) and the unit's tactical
standing operating procedures (TSOP).

EQUIPMENT REQUIREMENTS

2-2. The BC must continue to be mobile on the battlefield. Paladin tactics
require the BC to have a combat vehicle, driver, secure GPS/PLGR, and two
long-range radios.

2-1
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FIRST SERGEANT
GENERAL DUTIES

2-3. The firing battery first sergeant (1SG) assists the BC in the command
and control of the battery in an expanded battlespace. He provides leadership
and guidance for the battery's enlisted personnel. He is the primary trainer
for enlisted personnel. Additionally, he supervises all administrative and
logistical support requirements. His principal assistants include the battery
supply sergeant and the maintenance contact team chief.

SPECIFIC DUTIES

» Coordinates battery supply, maintenance, and food service operations.

* Maintains a presence in the PAs supervising the platoon sergeants,
gunnery sergeants, and Paladin section chiefs.

» Ensures platoon sergeants establish adequate security for their elements.
» Develops, integrates, and supervises the security plan as appropriate.

EQUIPMENT REQUIREMENTS

2-4. A Paladin battery 1SG must have a high-mobility multipurpose wheeled
vehicle (HMMWYV), driver, secure GPS/PLGR, and two long-range radios to
accomplish his duties.

FIRING PLATOON LEADER
GENERAL DUTIES

2-5. The firing platoon leader commands and controls the Paladin platoon. He
is responsible for all actions of the platoon to include tactical movement,
continuous day/night and degraded operations, defense, communications,
individual training, and enforcement of battery standards.

2-6. During tactical operations, he positions himself to facilitate command
and control of the platoon. For example, during a movement to contact, the
platoon leader could be at a critical terrain choke point and may need to
coordinate with maneuver elements to facilitate passage through a minefield.
In the defense, he could be located in an overwatch position monitoring
survivability moves or key avenues of approach.

2-7. The firing platoon leader relies heavily on the platoon sergeant to
supervise the firing elements and on the gunnery sergeant (GSG) to conduct
reconnaissance, selection, and occupation of the position (RSOP).

SPECIFIC DUTIES

2-2

» Plans, coordinates, supervises, and directs Paladin platoon operations to
include:

» Plans and issues platoon operations/movement orders.
= Conducts in-depth platoon rehearsals.

» Updates platoon on tactical situation and survivability movement
criteria.

» Plans and supervises platoon tactical moves.
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Verifies database in AFCS during initialization or as required.
Manages and tracks platoon ammunition status.

Ensures AFCS and LCU databases are input correctly and that
independent secondary checks are made of all entries.

Ensures an independent secondary check is performed for all survey data.
Ensures verification of howitzer location as required.

EQUIPMENT REQUIREMENT

2-8. The firing platoon leader must have a dedicated vehicle in order to
accomplish his duties and execute battle command of his platoon. A combat
vehicle is required for the platoon leader to include a driver, two radios, and a
secure GPS.

PLATOON FIRE DIRECTION OFFICER

GENERAL DUTIES

2-9. The platoon fire direction officer (FDO) is responsible for the training
and supervision of the POC personnel. He supervises the establishment,
verification, and maintenance of the platoon computer database, ensuring
that all reports are received, recorded, and processed, as required by the unit
TSOP. He must also be familiar with the duties of the platoon leader, as he
may be called upon to assume these duties in addition to his own.

SPECIFIC DUTIES

If required, verifies database in AFCS during initialization.

Provides tactical fire direction.

Supervises the overall conduct of fires.

Reviews fire mission: call for fire (FM:CFF) as necessary. Selects the
shell-fuze and propelling charge for each howitzer in order to decrease the
fire mission processing time at the howitzer and to achieve optimum
effects on target commensurate with ammunition on hand.

Tracks ammunition count and wusage; recommends ammunition
distribution plan to the platoon leader.

Informs section chiefs of the overall tactical situation and provides
guidance on positioning. Ensures howitzers do not emplace in areas just
vacated and susceptible to counterfire.

Reports platoon logistical and administrative requirements to the 1SG as
appropriate.

Controls the fires of the other Paladin platoon in the battery as required.
Exchanges key POC database information with the other POC.

Maintains capability of computing the technical firing solution for any
degraded howitzers.

Primary duty to compute executive officer's (XO's) minimum quadrant
elevation (min QE) based on worst case site to crest data provided by the
GSG.

Verifies the technical databases for AFATDS, BCS, and AFCS,
specifically:
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= Howitzer location, azimuth of fire (AOF), and powder temperature.
= MV files, target files, ammunition files.

» Verification mission to validate initial database and changes to
database.

= Application of registration corrections, and current meteorological
(met) data.

» Ensures secondary check is made of all entries into the AFATDS/LCU.

» Verifies target plots before processing fire missions and ensures the
target location does not violate fire support coordinating measures
(FSCMs).

» Ensures the dissemination of the following:
» Required TSOP reports to higher headquarters.

» Required database information to the battalion tactical fire direction
system and the other platoon's BCS.

» Tactical and technical fire control measures based upon commander's
guidance, including howitzer movement.

» Controls howitzer movement and positioning, and maintains howitzer
tracking charts (HTCs).

 Verifies situation map is updated.

FIRE DIRECTION CHIEF
GENERAL DUTIES

2-10. The fire direction chief is the technical expert on technical/tactical fire
direction and operation of the AFATDS/LCU. He is the platoon FDO's
principal enlisted assistant and performs the duties of the FDO in his
absence.

SPECIFIC DUTIES

» Verifies AFATDS/LCU initialization information.
» Ensures secondary check is made of all entries into the AFATDS/LCU.

» Ensures the current met, muzzle velocity variations (MVVs), and
registration data are entered into the BCS database. Ensures this
information is transmitted to the Paladins, using a howitzer
(HOW);REQUEST message (see Chapter 3 and Appendix B).

 Verifies database information for each howitzer.

» Ensures all information received is properly posted and verified on
situation overlays, status charts, and the HTC.

« Shift supervisor during continuous operations of the POC.

FIRE DIRECTION COMPUTER

2-4

2-11. The fire direction computer operates and maintains the LCU. He
inputs, updates, and deletes database information as directed. He relays
information reported by the howitzers to the FDO or fire direction chief for
verification.
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FIRE DIRECTION SPECIALIST

2-12. The fire direction specialist posts the situation maps and maintains the
HTCs, database charts, and files as directed (i.e., howitzer locations,
ammunition status, met data, and MVVs). He maintains and operates
AFATDS, radio equipment, command post carrier, and ancillary equipment.

PLATOON SERGEANT

GENERAL DUTIES

2-13. The platoon sergeant is the primary enlisted assistant to the platoon
leader and must be prepared to assume the platoon leader's duties. Normally,
he is the senior noncommissioned officer (NCO) in the platoon area during
firing, moving between the howitzers and the POC to perform his duties.

SPECIFIC DUTIES

Trains and supervises the howitzer section chiefs.
Verifies database in AFCS during initialization or as required.

Plans, coordinates, and conducts Paladin platoon occupations and
displacements. Ensures section chiefs know alternate positions
throughout the platoon area.

Conducts independent secondary check of all survey data.

Ensures verification of howitzer locations (see Chapter 3).

Coordinates and supervises ammunition distribution plans.

Verifies howitzer calibration and ensures MV readings are provided to
the POC.

Determines platoon requirements and coordinates with the platoon
leader and 1SG for all logistical activities for the platoon.

Plans and supervises the security of all elements within the platoon, and
coordinates with the battery 1SG.

Enforces navigation updates as required.

Verifies the confidence test on the howitzer as required. (Refer to TM 9-
2350-314-10, Operator's Manual Howitzer, Medium, Self-Propelled 155
Millimeter M109A6.)

EQUIPMENT REQUIREMENTS

2-14. A platoon sergeant must have a dedicated vehicle and driver, secure
GPS/PLGR, and a long-range radio in order to accomplish his duties.

GUNNERY SERGEANT

GENERAL DUTIES

2-15. The GSG is the primary reconnaissance expert for the platoon.
Additionally, he assists the platoon sergeant and must be prepared to assume
his duties.

2-5



FM 3-09.70 (6-70)

SPECIFIC DUTIES

» Performs in-depth reconnaissance of route and platoon PAs selecting
multiple howitzer or pair locations for possible use. This is made easier
by use of the GPS. As a minimum he:

» Verifies the PA location and transmits the location (easting (E),
northing (N), and altitude (alt)) and radius per pair (if operating in
paired howitzers) to the POC.

» Coordinates with the BC and survey team for emplacement of survey
control points (SCPs).

= Selects location of SCPs, release points, and rally points as required.

» Verifies that SCPs are properly marked and conducts independent
secondary check of all survey data.

» Assists and advises the BC during battery RSOP planning.

Selects the location for the POC and makes a radio check with battalion

to ensure radio communications capability.

Provides FDO worst case site to crest data for computation of XO's min

QE.

» As required, reconnoiters possible logistics release point (LRP) locations

within or close to the PAs ensuring areas selected do not compromise

platoon positions.

Initiates the platoon security plan as a part of his detailed RSOP.

« ldentifies the location of any friendly elements within or adjacent to the
area of operation.

EQUIPMENT REQUIREMENT

2-16. The GSG is the primary reconnaissance expert for the platoon and
spends the majority of his time away from the platoon. He must have his own
combat vehicle with a driver, long-range radio, and secure GPS/PLGR.

PALADIN CHIEF OF SECTION
GENERAL DUTIES
2-17. The Paladin chief of section (COS) is responsible for all operations of the

Paladin section. He normally positions himself at the DU during firing and
movement.

SPECIFIC DUTIES
 Initializes and operates the AFCS while ensuring that independent
secondary checks are conducted for procedures.
* Monitors AFCS during navigation.
 Selects firing positions within assigned fire area.

 Selects hasty occupation firing positions for the Paladin while conducting
tactical movement.

» Ensures that no more than 16 miles (27 km) is traveled between each
navigation update when not GPS/PLGR aided.

» Performs zero-velocity updates (ZUPTs) when prompted unless otherwise
directed.
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Ensures digital and voice communications are established and
maintained.

Plans and coordinates for the security of the howitzer section as
designated by the platoon sergeant. (Note: The senior COS is responsible
for security in multi-howitzer operations).

Directs personnel rotations between the howitzer and the FAASV. Cross-
trains crewmen in all section duties. Special emphasis will be placed on
training the gunner and ammunition team chief in the operation of the
AFCS.

Ensures that all required reports are submitted to the POC in an
accurate and timely manner.

Coordinates logistical support and maintenance requirements with the
FDO, platoon sergeant, GSG, or platoon leader.

Supervises preventive maintenance checks and services (PMCS) and
other maintenance as directed by applicable technical manuals on
assigned equipment.

Maintains ammunition accountability for both his howitzer and FAASV.

DUTIES BEFORE FIRING

Ensures the AFCS is properly initialized/updated/checked at an
established SCP.

Operates or supervises the operation of the AFCS in both operational and
degraded modes. Monitors and verifies all data input into the AFCS.

Selects a suitable firing position.
Designates the position for the FAASV.
Operates the AFCS, radios, and hydraulic control box.

Directs the driver to orient the howitzer on the general direction of the
AOF provided by the POC.

Commands “PREPARE FOR ACTION.”
Supervises the conduct of prefire checks.

Assists the driver with the travel lock by elevating the cannon tube with
the COS hydraulic control handle.

Verifies the position location by use of a GPS/PLGR aiding, independent
GPS/PLGR, a SCP, adjacent howitzer with good location, or map spot.
Map spot is the least reliable but most readily available method when not
GPS/PLGR aiding.

Records position data.

Determines maximum tube elevation.

Determines site data.

Sends piece status. (At this point, the howitzer is considered “ready to
fire”.)

Establishes a distant aiming point (DAP) if available.

Ensures the ammunition data for the howitzer and FAASV are correct,
accurately input into the AFCS, and updated after each fire mission.

Ensures an accurate powder temperature is input in the AFCS and is
updated as required.

2-7



FM 3-09.70 (6-70)

» Ensures the gunner verifies boresight.

DUTIES UPON RECEIPT OF FIRE MISSION
* |IAW TM 9-2350-314-10, Chapter 2-15.

PREPARATION FOR MOVEMENT

¢ Commands “MARCH ORDER.”
» Gives movement instructions to the ammunition team chief (ATC).

* Normally, the section moves on its own (for survivability moves) based on
guidance received from the POC and under the direction of the senior
COs.

» Transmits a piece status upon completion of the move.

GUNNER

2-18. The gunner must be aware of the status of the section and prepared to
assume the duties of the COS or the ATC to facilitate 24-hour operations. He
operates the AFCS as directed by the COS.

DUTIES BEFORE FIRING
» Unlocks turret lock, secures ballistic shield, and releases spade pins as
required.

» Assists with determining mask data by sighting through the bore and
directing the COS's movement of the tube.

» Conducts prefire checks as directed by the chief.

» Establishes an alternate aiming point using a DAP (if available) or
emplaces the collimator (as required). Records data to the alternate
aiming point.

» Reports the temperature of the propellant being fired (on-board howitzer,
FAASV, or outside cache) to the COS every two hours or as required by
TSOP/POC.

DUTIES UPON RECEIPT OF FIRE MISSION

» Assists the COS in conducting safe howitzer operations.

» Announces the propellant and charge, prepares charge, loads charge,
closes breech, and ensures unused increments are stowed in propellant
canister.

» Verifies firing data on DU by checking for the following: lay key is
backlit, actual and commanded QE and deflection (df) match, and the
prompt, "warning tube is not in laid position" is not displayed. If data is
correct, the gunner announces "VERIFIED." If data is not verified or data
is incorrect, he announces "CHECK FIRING."

PREPARATION FOR MOVEMENT

» Locks the turret lock and secures the ballistic shield.
» Notifies the COS that the howitzer is ready to move.
* Monitors and reports AFCS data to COS during movement.
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NUMBER 1 CANNONEER
DUTIES BEFORE FIRING

* IAW TM 9-2350-314-10, Chapter 2-15.

DUTIES UPON RECEIPT OF FIRE MISSION
* |IAW TM 9-2350-314-10, Chapter 2-15.

PREPARATION FOR MOVEMENT
* |IAW TM 9-2350-314-10, Chapter 2-15.

HOWITZER DRIVER
DUTIES BEFORE FIRING
» Records mileage after last navigation update. Reports to COS when
howitzer approaches 16 miles (27 km) since last update.
» Conducts prefire checks.
* Closes the driver's hatch.

e Sets the throttle to 1000-1200 revolutions per minute (RPM) while
operating the hydraulic system.

» Operates the remote travel lock and commands "ELEVATE".
» Scans his sector defined by the chief and reports any unusual activity.

DUTIES UPON RECEIPT OF FIRE MISSION

« Ensures driver’s hatch is closed, and remains in the driver's compartment
and monitors instruments.
» Sets the throttle to 1000-1200 RPM.

* Records firing data on Department of the Army (DA) Form 4513, Record
of Missions Fired.

» Scans his immediate front and reports any unusual activity.

PREPARATION FOR MOVEMENT

* Maintains DA Form 4513 IAW FM 6-50.
e Operates the travel lock.

AMMUNITION TEAM CHIEF

2-19. The ATC must be proficient in mounted land navigation. He must be
prepared to assume the duties of the gunner or COS during 24-hour
operations. He supervises the cannoneers assigned to the FAASV and must
be capable of operating the AFCS.

DUTIES BEFORE FIRING

» Positions the FAASV as directed.
» Commands “PREPARE FOR ACTION.”
 Starts the auxiliary power unit (APU) and positions conveyor.
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* Reports the current ammunition inventory and powder temperature to
COS as needed.

DUTIES UPON RECEIPT OF FIRE MISSION

e Maintains DA Form 5969-R, Section Chief's Report.

» Verifies shell, charge, fuze setting (when in the mated position), and
reports powder temperature as required.

PREPARATION FOR MOVEMENT
» Secures the conveyor and shuts down the APU.

AMMUNITION VEHICLE DRIVER

DUTIES BEFORE FIRING
» Positions the FAASV as directed by the ATC.
+ Sets the brakes.

* Remains in the driver's compartment, monitors the instruments as
required, and scans his sector as defined by the ATC.

DUTIES DURING FIRING
» The driver performs duties as directed by the ATC.

PREPARATION FOR MOVEMENT
» Releases the brakes and prepares to move.

NUMBER 2 CANNONEER

2-20. The number 2 cannoneer is normally the second senior soldier on the
FAASV. He must be prepared to assume the duties of the ATC during
continuous operations.

DUTIES BEFORE FIRING
e Opens the lower rear door and extends the conveyor for operation,
assisted by the number 4 cannoneer.

» Connects (if mated) communications between the FAASV and the
howitzer as required.

» Places the powder thermometer in the powder charge, prepares powder
charges for firing and reports powder temperature to the ATC.

e As directed by the CS, helps the gunner emplace the collimator (for
mated operations).

DUTIES DURING FIRING

» Prepares powder charges.
» Carries ammunition to the howitzer if required.

2-10



FM 3-09.70 (6-70)

PREPARATION FOR MOVEMENT

» Disconnects (if mated) communications between the howitzer and the
FAASV as required.

* Retracts the conveyor and closes the rear door.

NUMBER 3 CANNONEER
DUTIES BEFORE FIRING

» Prepares the conveyor for operation.
» Prepares ammunition for firing.

DUTIES DURING FIRING

 Places the projectile on the conveyor dead-end section.
» Operates the conveyor controls.

PREPARATION FOR MOVEMENT
» Assists the number 2 cannoneer in retracting the conveyor.

NUMBER 4 CANNONEER
DUTIES BEFORE FIRING

» Prepares the conveyor for operation, assisted by the number 2 cannoneer.

DUTIES DURING FIRING

» Prepares ammunition for firing.
» Carries ammunition to the howitzer as directed.

DUTIES AFTER FIRING
* Returns ammunition to the stowed configuration.
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Chapter 3

Operations

This chapter addresses Paladin battalion, battery, platoon, and section
level operations. Additionally, it provides TTP for Paladin unique
occupation procedures and insights on CSS for Paladin units.

SECTION | - BATTALION OPERATIONS

BATTLE COMMAND

3-1. Battle command is the art of decision making and leading. It includes
controlling operations and motivating soldiers and their organizations into
action to accomplish missions. The battle command process of a Paladin
battalion is impacted by four methods of employment available for the three
firing batteries. Firing batteries can be employed using battery, platoon,
paired, and single howitzer methods. Effective battle command relies upon
well-trained subordinate units because each of the three batteries may
employ various methods as dictated by METT-TC. The battle command
process with each method must be rigorously rehearsed to enable rapid
delivery of fires in support of the maneuver commander.

TACTICAL OPERATIONS CENTER (TOC)

Jump TOC

Designated POC

3-2. Within the battalion command post (CP) the operations, intelligence, and
fire direction sections make up the TOC. The TOC provides C2 for current
and future operations. The battalion S3 is responsible for TOC operations. Its
composition is the same as all cannon field artillery battalions. TOC
operations are discussed in FM 6-20-1.

3-3. The jump TOC is an element of the main TOC specifically designed to
facilitate the movement of the main TOC. It is normally characterized as a
vehicle(s) and personnel capable of reconnaissance of the TOC's planned
route and future position. It establishes local security and communications
until the main TOC's arrival. The jump TOC may have to assume C2 of the
battalion during the movement of the main TOC.

3-4. The S3 or battalion FDO may designate one POC to assume tactical fire
control of the battalion based on the ability to communicate with battalion
FDC and all other POCs. This method is most effective when the S3 or his
designated representative is positioned at the designated POC prior to the
battle handover.

3-1
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MUTUAL SUPPORTED UNIT (MSU) OPERATIONS

3-5. MSU operations, while highly effective, require rehearsals and a great
deal of coordination. Unit TSOPs must address the details of battle handover
with the reinforcing field artillery battalion and the brigade fire support
element (FSE). Tactical fire control will be simplified with a similar
reinforcing battalion (i.e., cannon artillery). However, it is possible for a
multiple launch rocket system (MLRS) battalion to assume control provided
the reinforcing artillery commander clearly understands the tactical
maneuver plan and all assigned essential field artillery tasks (EFATS).

DISPLACEMENT

3-6. The Paladin battalion uses the same displacement options as other
platoon-based units. Under normal conditions, the smallest unit for tactical
displacement is the platoon. This facilitates command, control, and logistical
operations. The platoons move as individual march elements.

POSITIONING

3-7. The Paladin battalion is positioned to accomplish its assigned tactical
mission. Considerations during PA coordination include the following:

* The ability to accomplish the battalion's essential fire support tasks
(EFSTs) and EFATs. EFSTS/EFATs are the primary tools used by the
battalion S3, the staff, and battery commanders to focus Paladin fires and
prioritize tasks. EFSTs are discussed in FM 6-20-40. EFATs are
discussed in FM 6-20-1.

e Maximum range requirements and available ammunition to support
EFSTS/EFATS.

» Terrain suitability.

e Communications with higher, lower, and adjacent units.
e Survivability.

» Future operations.

TERRAIN MANAGEMENT AND COORDINATION

3-2

3-8. The S3 manages and coordinates terrain use with maneuver units. Land
management considerations include using larger platoon areas of operation
(compared to earlier M109 series howitzers) and sharing the same land with
other units.

3-9. When an M109A6 battalion is assigned a DS mission, the fire support
coordinator (FSCOORD) and his S3 anticipate the requirement to move the
batteries and coordinate with the maneuver commander or S3 through the
FSE. The commander, S3, and fire support officer (FSO) perform an initial
map reconnaissance to identify possible PAs. These areas must allow the
battalion to support the scheme of maneuver. The field artillery (FA)
battalion reconnaissance survey officer (RSO) and/or the firing BCs and
GSGs confirm suitability of positions by reconnaissance, as the situation
permits.
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3-10. At battalion level, the Paladin adds flexibility to the planning and
coordination process. Because the traditional line of metal no longer exists,
the Paladin platoon can occupy places unsuitable for conventional artillery. A
Paladin unit can occupy wooded areas, urban areas, or areas with dense
undergrowth. If an area is open enough for individual howitzers to establish
an AOF (considering site to crest) and the ground is firm enough to allow one
or more howitzers to move around, the area is suitable for M109A6
operations. Since there is no need to lay with an aiming circle, intervisibility
between the Paladins is not absolutely required. However, it should be a
consideration, as it allows for mutual defense and facilitates reciprocal lay in
degraded operations.

3-11. A Paladin platoon PA may require an area on the order of 1,500 by
3,000 meters. There may be more than one firing area within a platoon PA.
The greater the threat of counterfire, the more the Paladin conducts
survivability moves within a given firing area. However, Paladin does not
require sole use of this terrain. With proper coordination, maneuver units can
pass through a Paladin PA without disrupting operations.

3-12. The Paladin battery normally operates in a band of terrain 1 to 8 km
behind the forward maneuver units, competing with other friendly units for
PAs. Maneuver commanders may resist sharing space with Paladin units
because of the potential for enemy counterfire. This is particularly true for
less mobile units. However, wide dispersion of Paladin across a brigade front
minimizes the effectiveness of enemy counterfire. Since Paladin does not
require sole use of terrain, land management is facilitated by the ability to
co-use PAs.

3-13. Coordination of terrain with the supported maneuver unit must be
continuous. The FSE at the maneuver CP is the focal point for this
coordination. The emphasis at this level should be on "NO-GQO" areas for the
artillery, rather than attempting to allocate individual PAs. The locations of
friendly elements must be known in the battalion TOC, the battalion FDC,
and the POCs. BCs and GSGs must keep the FA battalion S3 constantly
apprised of problems encountered with friendly elements during
reconnaissance and occupation of PAs. The battery commander should
coordinate face-to-face with commanders in close proximity to his planned
PA. This coordination may take place during brigade-level combined arms
rehearsals.

SURVEY OPERATIONS

3-14. Survey operations must be carefully planned and controlled to
maximize accuracy by minimizing circular error probable (CEP). As with
traditional cannon artillery, all survey control should originate from a
common source. Limited survey assets (two position azimuth determining
systems (PADS) and one conventional survey party for six platoons),
dispersed firing elements, and greater survey requirements demand a well-
coordinated plan. If not GPS aided, the navigation subsystem (DRU-H) will
require navigation updates. SCPs are necessary to ensure each howitzer
maintains the following accuracy:
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 Position - 18 meters CEP.
« Elevation - 10 meters probable error (PE).

3-15. If ZUPTs are not performed when prompted, the 18-meter CEP may be
exceeded.

3-16. Survey planning and coordination are a critical aspect of survey
operations. The planning process begins with guidance (priority of survey)
from the battalion S3 and continues for the duration of the operation.
Execution of the survey plan requires continuous coordination among the
firing battery commanders, the S3, and the RSO.

COMMUNICATIONS

3-17. Survey information can be transmitted in a number of ways. These
include face-to-face meetings, voice or digital radio communications, and
written tags left at marked SCPs. Normally, survey information is
transmitted to individual batteries by voice on the battery command net.

SURVEY CONTROL POINTS

General

3-18. SCPs are used to establish positional control. The locations of SCPs are
prioritized based on time available and accuracy of the system. A confidence
check point (CCP) is a SCP with an established end of the orienting line
(EOL). When a howitzer's navigation system is experiencing failures it uses
the CCP to conduct a confidence test. Confidence test procedures are found in
TM 9-2350-314-10.

Navigation Update Points

3-19. A navigation update point is simply a surveyed point on the ground
where the howitzer can update its location in the AFCS (E, N, and alt). As
part of position improvement, a SCP should be established in the PA. Specific
placement of the SCP is the responsibility of the BC or GSG and is based on
their reconnaissance of the PA.

3-20. If there is no rearm, refuel, resupply, and survey point (R3SP) planned,
the battalion should establish three SCPs along the route of march, spaced 50
- 100 meters apart. The SCPs should be easily identifiable, accessible, and
within a reasonable distance of the release point of the tactical road march.
Their use permits the entire platoon to update simultaneously, without
holding up the rest of the battalion.

3-21. If the battalion has established a R3SP, there should be a SCP
established at each heavy expanded-mobility tactical truck (HEMTT) tanker,
permitting the howitzers to perform a navigation update while refueling.

Global Positioning Systems

3-4

3-22. A secure GPS can be used to establish SCPs that the howitzers can use
for navigation update points. The use of secure GPS provides the PADS team
the time and flexibility to accomplish other survey missions (i.e., task force
mortars, target acquisition (TA) radars, and fire support teams (FISTs)). An
independent, secondary check must be performed to validate the grid location
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determined by the secure GPS. Refer to FM 6-50, Chapter 4 for guidelines in
using GPS.

Position Marking

3-23. SCPs are usually marked with a short wooden stake or a .50 caliber
shell casing. The stake must be positioned where it can be seen from a
distance. They are normally tagged with a distinctive survey marker and are
positioned to allow the howitzer to navigate its front hub in close proximity to
the marker. Each SCP requires the following minimum information: E, N,
alt, spheroid, datum, and grid zone. The information should be legible and
the letters large enough for the driver to read from his seat as he positions
the gun's left front sprocket within one meter of the SCP. The information
should be written in indelible ink on the conventional shoe tag, 3 x 5 card, or
a small placard affixed to the stake facing the driver. All survey data must be
verified using an independent, secondary check.

SECTION Il - BATTERY OPERATIONS

BATTLE COMMAND

3-24. Battery operations are defined as one POC controlling all six howitzers
in an area that is approximately 3,000 X 3,000 meters. The Paladin firing
battery normally operates with two firing platoons. However, the BC may
designate one POC to control all six howitzers to meet mission requirements.
A typical example where this may occur would be fast moving operations
where the BC designates a controlling POC and positions the other POC at a
point to facilitate continuous operations. Battery operations are also used
when one POC is degraded and not capable of fire direction.

EMPLOYMENT OF HOWITZERS

3-25. The controlling POC can employ the howitzers as one battery element,
two platoons, in pairs, or as single howitzers. Employment is based on the
commander’'s assessment of METT-TC (see Figure 3-1). Employment
advantages using battery operations include standardization of crew drills for
fire direction personnel, continuous operations, centralized battle command
and logistical support, and enhanced security.

3-5
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1 POC controls 6 howitzers in 1 POC per 3 howitzer 1 POC can control either 1, 2,
one position area with 2nd platoon. Either POC can or 3 howitzer pairs.

POC positioned to facilitate assume control of all 6

continuous operations. howitzers.

Figure 3-1. Employment Options

RECONNAISSANCE, SELECTION, AND OCCUPATION OF POSITION

(RSOP)

3-26. The battery commander must issue clear guidance and task organize to
effectively reconnoiter battery positions. If the displacing elements move at
the same time and are not greatly separated, one POC can control movement.
If the elements move separately, either by time or route, movement reverts to
platoon control. Separation of the platoons increases the difficulty of
command, control, and logistics.

RECONNAISSANCE

3-6

3-27. The BC receives a warning order to relocate the battery. He is given
general locations to reconnoiter for suitability. He assembles the
reconnaissance elements of one or both platoons and rendezvous with a
battalion survey team if one is available. The platoon reconnaissance element
is normally the platoon GSG and his driver augmented with additional
personnel to meet mission requirements. The following tasks must be
accomplished during reconnaissance:

» Reconnoiter routes to the new PAs. Emplace SCPs along the route to
perform navigation updates as required.

» Reconnoiter the planned platoon PAs and report their suitability to the
battalion CP. Key concerns are the track plan, obstacles, site to crest,
cant, and communications (i.e., POC to battalion FDC, POC to guns).

» Conduct face-to-face coordination with any friendly elements that may be
in the vicinity. For a detailed discussion of conventional RSOP
procedures, see FM 6-50, Chapter 2.
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DISPLACEMENT

3-28. The Paladin battery can displace the same as all other platoon-based
units (battery, platoon, pairs, sections).

Rapid Movement Option

3-29. Move rapidly to the new position. Disregard ZUPTs and navigation
updates. Understand accurate firing unit location has been compromised and
some method of registration is required. Establish firing unit location using
hasty survey techniques. Conduct a navigation update using 5t order survey
as soon as possible.

Survey Not Available

3-30. If survey is not available in the new position, the commander can expect
the errors noted in the following graph (Figure 3-2):

CEP
(meters)

70
0
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0 10 20 30 40 80 60 70 (] ] 90 100

Distance Traveled (kilometers)
with 60 minutes between ZUPTs

Figure 3-2. Circular Error Probable versus Distance Traveled

3-31. DRU-H data should be verified with a map spot or a GPS with
particular attention given to altitude, as it is the most sensitive to traveling
without an update.

POSITIONING SUPPORT ASSETS

3-32. The important consideration for positioning the battery support
elements is that they must be able to respond quickly to platoon elements
without encumbering operations. There are three options referenced in FM 6-
50 for positioning battery support elements:

» Heavy-heavy.

» Heavy-light.

e Light-light.
3-33. The heavy-heavy option divides the support elements in half and
assigns them to each platoon. The heavy-light option positions all of the

3-7
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support elements in one platoon PA. The light-light option positions all of the
battery support elements in a separate location away from both platoon
areas.

MOVEMENT CONSIDERATIONS IN THE OFFENSE

3-34. Paladin offensive operations are often non-stop and characterized by
firing high volumes of missions. Positioning options in the offense are tied to
movement methods designed to provide continuous fire support.

3-35. During a movement to contact/hasty attack, the battery may move in
separate platoon formations and move the battery headquarters as a
separate element. If the wedge formation is used, the platoons may travel in
their own wedge or a battery consolidated wedge with the controlling POC
and headquarters elements located inside the formation for protection. The
other POC can be repositioned to assume control in a fast moving scenario. If
the terrain is restrictive, the BC may move in columns to keep pace with the
battle. Areas that must be addressed are the locations of the key leaders,
maneuver graphics, terrain, and the scheme of maneuver.

3-36. The BC must consider the following during offensive operations:
» Navigation update points along the route of march.
» Rearm, refuel, and resupply operations.
» Hipshoot procedures.
» Location of the POC in the formation.
» Location of the platoon leader during movement.

» Distance between vehicles and positive identification of the trail vehicle
in the maneuver formation.

 Situational awareness at the section level (i.e., changing maneuver
graphics, minefield locations, chemical strikes, and location of enemy
reconnaissance units).

ARTILLERY TROOP LEADING PROCEDURES

3-37. Troop leading procedures (TLPs) provide a mental framework to ensure
complete preparation, dissemination, and execution of the battery mission.
The process provides a checklist for all leaders from receipt of the mission to
execution (FM 6-50, Chapter 2). The steps may occur out of order or
simultaneously after receipt of the mission. It is imperative that leaders
understand that TLPs will be tailored for Paladin specific tasks. For example,
EFATs will dictate turret load, FAASV load, movement options, resupply
options, and other tactical considerations.

SECTION IIl - PLATOON OPERATIONS

BATTLE COMMAND

3-38. Platoon operations are defined as a POC controlling three howitzers in
a PA that is approximately 1,500 X 3,000 meters (see Figure 3-3). The
numbers of howitzers in each platoon may be altered and various
employment techniques can be used to meet mission requirements. C2 is

3-8
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critical to maintaining responsiveness and survivability of the platoons. TLPs
reinforce and expedite dissemination of information to the section chief.

3-39. Issuance of orders is a critical link in fire mission processing. The POCs
must be positioned to receive C2 from battalion and to issue C2 to the
sections. To ensure this, the GSG must make communications checks with
battalion as part of the RSOP procedures. He must assess the ability of the
POC to communicate with all of the howitzers in each firing position.

Position Area

1.5KM

3KM — —
s ™~
/ \
Firing
Area / \\
750 meters [ Alternate | 15km
' Firing
Area /
\ /
“ \\ //
3KM =~ -

e Platoon PA is approximately 1.5 X 3 kilometers.
» Tactical moves are outside the firing area.
« Firing areas can be up to 750 meter radius.
* Howitzer survivability moves are within the firing area.
* Moves are based on commander’s guidance.
» Control can be centralized or decentralized.
- POC controls centralized operations.
- Decentralized operations controlled by senior chief of section.

RSOP

Figure 3-3. Platoon Operations

RECONNAISSANCE

3-40. The BC and GSG must determine the suitability of the position for
Paladin operations and determine whether enemy ground forces, mines, or
chemical hazards are present. Since there is no need to establish individual
howitzer positions or determine initial deflections the advance party will
usually consist of only the GSG and his driver. However, it may include any
other personnel specified by the unit TSOP or required by the tactical
situation. The primary function of the advance party is to determine what
general areas or zones that his unit can operate within as a battery or
platoon of howitzers. Mine sweeping and chemical monitoring are performed
consistent with the threat.

3-41. Enroute to the new platoon PA, the GSG coordinates with the BC or
RSO for the locations of the SCPs required for updating the howitzers while

3-9
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3-10

enroute. The GSG verifies the SCPs, establishes a track plan, and reports
any problems to the BC or platoon leader to include locations of friendly and
enemy elements. RSOP operations are facilitated with the GSG's card. An
example card is shown at Figure 3-4.

3-42. The GSG identifies the POC location, potential target reference points
(TRPs), and enemy avenues of approach. This information is graphically
displayed on the initial PA/defensive diagram and given to the platoon
sergeant/platoon leader upon his arrival (time permitting). After the platoon
sergeant/platoon leader refine and approve the defense diagram/firing area
map, the POC will use it to overlay the HTC (see Chapter 4).
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